Although the Haken-Kelso-Bunz (HKB) model was originally formulated to account for phase transitions in bimanual movements, it evolved, through experimentation and conceptual elaboration, into a fundamental formal construct for the experimental study of rhythmically coordinated movements in general. The model consists of two levels of formalization: a potential defining the stability properties of relative phase and a system of coupled limit cycle oscillators defining the individual limb movements and their interactions. Whereas the empirical validity of the potential is well established, the validity of the formalization in terms of coupled oscillators is questionable, both with regard to the assumption that individual limb movements are limit cycle oscillators with (only) two active degrees of freedom and with regard to the postulated coupling. To remedy these limitations a more elaborate system of coupled oscillators is outlined, comprising two coupled limit cycle oscillators at the neural level, each of which is coupled to a linearly damped oscillator, representing the end-effectors. © 2001 Elsevier Science
The dynamical systems approach to movement coordination may be said to have started in the early 1980s with the publication of the seminal chapters of Kugler, Kelso, and Turvey (1980; Kelso, Holt, Kugler, & Turvey, 1980) . These chapters introduced the theoretical position that coordinative structures (i.e., task-specific neuromuscular organizations constrained to act as a functional unit) belong to the class of thermodynamic engines qua dissipative structures, and should be studied accordingly. Specifically, it was suggested that rhythmic movements should be understood as nonlinear oscillators, that is, as self-sustaining, periodically stable organizations (see also Kelso, Holt, Rubin, & Kugler, 1981) .
In line with this new theoretical approach, Kelso (1981 Kelso ( , 1984 reported a, by now paradigmatic, experiment on rhythmic finger movements, which demonstrated the occurrence of phase transitions in human interlimb coordination. He observed that when subjects start out to cycle their index fingers (or hands) rhythmically in antiphase (simultaneous activation of nonhomologous muscle groups) and gradually increase the cycling frequency (as prescribed by a metronome), a spontaneous, involuntary switch to the in-phase pattern (simultaneous activation of homologous muscle Address correspondence and reprint requests to P. J. Beek, Vrije Universiteit Amsterdam, Faculty of Human Movement Sciences, Van der Boechorststraat 9, Amsterdam 1081 BT, The Netherlands. E-mail: p j beek@fbw.vu.nl.
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